A comparison of 99mTc-DTPA and 113mIn-DTPA aerosol clearances in humans. Effects of smoking, hyperinflation, and in vitro oxidation.
As an index of permeability of the alveolar epithelium, the clearance of an inhaled aerosol of 99mTc-DTPA is increased in several disease states. However, the usefulness of the test to assess the severity of disease is limited because healthy smokers also have abnormally rapid rates of clearance. Because the stability of the 99mTc-DTPA bond might be a contributory factor, we tested the affinity of 99mTc for DTPA in vitro, and in groups of healthy smokers (n = 13) and nonsmokers (n = 7) we measured the clearances of 99mTc-DTPA and 113mIn-DTPA, which have a similar molecular shape and charge. In vitro, sodium hypochlorite or hydrogen peroxide released as much as 98% of free 99mTc from the 99mTc-DTPA complex. When incubated with human neutrophils stimulated with phorbol myristate acetate, between 4 and 7% of free 99mTc-DTPA was released after 30 min, and 12% was released after 60 min. In vivo, the clearances of both 99mTc-DTPA and 113mIn-DTPA in the smokers (n = 13) were faster than in the nonsmokers (n = 7) (p less than 0.05). Within the smokers, the mean 99mTc-DTPA clearance (T1/2 25 +/- 4 min) was faster than the mean 113mIn-DTPA clearance (34 +/- 6 min), (p less than 0.05). For nonsmokers, the difference was smaller (T1/2 99mTc-DTPA, 56 +/- 6; T1/2 113mIn-DTPA, 62 +/- 6) and not significant. During hyperinflation, smokers (n = 8) and nonsmokers (n = 8) both demonstrated an increase in 113mIn-DTPA clearance.(ABSTRACT TRUNCATED AT 250 WORDS)